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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel which comes to pinch a liquid crystal layer between the transparence substrates of the 
pair which has an electrode for pixel selection at least in one side by which opposite arrangement was carried out, The 
upper polarizing plate arranged on both sides of said liquid crystal panel and a bottom polarizing plate, and the driving 
means for impressing the electrical potential difference according to a status signal to said electrode, In the liquid crystal 
display which it comes to fix by the bottom frame the installed back light is connected [ bottom / tooth back / of said 
liquid crystal panel ] with the upper frame which has a display window, and this upper frame The liquid crystal display 
characterized by having made said upper polarizing plate extend to the lower layer of said upper frame, and having 
arranged it while having the extinction processing side into the part of the display window of said upper frame which 
faces said liquid crystal panel at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display, especially contrast is high and is related with the 

liquid crystal display excellent in visibility. 

[0002] 

[Description of the Prior Art] In the liquid crystal display in which the high definition and color display for a notebook 
computer or computer screens are possible, it has the light source (the so-called back light) which illuminates a liquid 
crystal panel from a tooth back. The side edge method which has arranged the linear lamp on the side face of the 
transparence plate fabricated with the acrylic resin called a light guide plate in the back light, and the direct female mold 
method which has arranged the lamp directly under [ tooth-back ] a liquid crystal panel are learned. 
[0003] Especially in the notebook computer as which thin shape-ization is required, in order to adopt the side edge 
method and to shorten depth also with the liquid crystal display for monitors, a side edge method is used. 
[0004] This kind of liquid crystal display constitutes fundamentally the so-called liquid crystal panel with which at least 
one side pinched the liquid crystal layer between two substrates which consist of transparent glass etc. It is classified into 
the format of impressing an electrical potential difference to the various electrodes for pixel formation formed in the 
substrate of the above-mentioned liquid crystal panel alternatively, and performing lighting and putting out lights of a 
predetermined pixel, and the format of performing lighting and putting out lights of a predetermined pixel by forming the 
active component the various above-mentioned electrodes and for pixel selection, and choosing this active component. 
[0005] The liquid crystal display of the latter format is called a active-matrix mold, and its liquid crystal display is in use 
from the contrast engine performance, the high-speed display engine performance, etc. The so-called vertical electric- 
field method which impresses the electric field for changing the direction of orientation of a liquid crystal layer between 
the electrode formed in one substrate and the electrode formed in the substrate of another side was used for the 
conventional active matrix liquid crystal display. 

[0006] Moreover, the so-called liquid crystal display of the horizontal electric-field method (it is also called an IPS 
method) which makes the direction of the electric field impressed to a liquid crystal layer a direction almost parallel to a 
substrate side was realized in recent years. What uses a ctenidium electrode for one side of two substrates, and obtained 
the very large angle of visibility as a liquid crystal display of this horizontal electric-field method is known (JP,63- 
21907,B, U.S. Pat. No. 4345249 specification). 
[0007] 

[Problem(s) to be Solved by the Invention] Size has enlarged the liquid crystal display for the computer screens of not 
only a notebook computer but various information processors every year, and the demand of narrow-picture-frame-izing 
is becoming strong. Since spacing of the equipment edge and viewport becomes narrow when a liquid crystal display is 
narrow-picture-frame-ized, it is difficult to fully shade the optical leakage by viewport from a back light. 
[0008] Drawing 6 is an outline sectional view explaining the example of important section structure of the conventional 
liquid crystal display. The liquid crystal panel PNL which pinched liquid crystal between two substrates SUB1 (bottom 
substrate) and SUB2 (upper substrate), and carried out the laminating of the polarizing plate POL (only the upper 
polarizing plate was shown by a diagram) to the vertical side, The back light BL installed in the tooth back of this liquid 
crystal panel is fixed with the upper frame SHD and a bottom frame (not shown), and a liquid crystal module is 
constituted. 

[0009] This liquid crystal module is contained in the case CASE of the notebook computer to mount, a computer screen, 
etc., and let it be displays, such as the computer screen concerned. 

[0010] however -- this kind of liquid crystal display - that upper frame - electromagnetism - since it is what is formed 
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with a metal plate in order to secure that for controlling radiation, and a mechanical strength, the rate of a light reflex in 
that front face is high, and the **** phenomenon in which the leakage light from the back light in the rim of viewport 
reflects in the inner circumference field of the display window of an upper frame, and the perimeter of viewport becomes 
bright happens. Drawing 7 R> 7 is the enlarged drawing of A part of drawing 6 explaining generating of the optical 
leakage in the conventional liquid crystal display. 

[001 1] A liquid crystal panel PNL serves as the upper substrate SUB 1 from under [ 2 ] SUB, and the upper polarizing 
plate POL is stuck on the top face of an upper substrate. Besides, a polarizing plate POL is in the location which 
withdrew into the method of inside from the edge of the upper substrate SUB 2. Moreover, width of face of the upper 
frame SHD is narrowed for narrow-picture-frame-izing. 

[0012] And the protection-from-light spacer ILS is put between the periphery between the back lights BL and liquid 
crystal panels PNL for preventing the optical leakage from the periphery of a liquid crystal panel PNL. 
[0013] However, as the arrow head showed all over this drawing, it reflects by the side edge of the upper frame SHD, or 
it reflects between a liquid crystal panel and the inside of the upper frame SHD, and outgoing radiation of a part of light 
from the back light which carried out outgoing radiation from the edge of a polarizing plate POL is carried out in the 
direction of the screen. This makes the periphery of viewport bright and the above-mentioned **** phenomenon happens. 

[0014] This **** phenomenon becomes the cause of reducing the contrast of a display image and degrading visibility. 
[0015] The purpose of this invention cancels the trouble of the above-mentioned conventional technique, and is to offer 
the liquid crystal display which has high contrast and good visibility. 
[0016] 

[Means for Solving the Problem] The liquid crystal panel with which this invention comes to pinch a liquid crystal layer 
between the transparence substrates of the pair which has an electrode for pixel selection at least in one side by which 
opposite arrangement was carried out in order to attain the above-mentioned purpose, The upper polarizing plate arranged 
on both sides of said liquid crystal panel and a bottom polarizing plate, and the driving means for impressing the electrical 
potential difference according to a status signal to said electrode, In the liquid crystal display which it comes to fix by the 
bottom frame the installed back light is connected [ bottom / tooth back / of said liquid crystal panel ] with the upper 
frame which has a display window, and this upper frame While having an extinction processing side into the part of the 
display window of said upper frame which faces said liquid crystal panel at least, it has the description at the point which 
said upper polarizing plate was made to extend to the lower layer of said upper frame, and has arranged it. 
[0017] The protection-from-light effectiveness improves further by the outgoing radiation light of a back light leaking 
from between viewport and upper frames, or reflecting in a metal frame, leaking in the display direction, and coining out 
being prevented, and extending and installing the edge of an upper polarizing plate to the inferior surface of tongue of an 
upper frame by the above-mentioned configuration. 

[0018] It applies or bakes and the extinction processing performed to the part of the display window of the above- 
mentioned upper frame which faces said liquid crystal panel at least can acquire a surface of metal with gloss, such as 
black metal coats, such as chromium, stainless steel, and iron or aluminum, for a black coating. Moreover, the ingredient 
of the upper frame itself may be formed with the black metal plate of chromium and others. 

[0019] Furthermore, a protection-from-light frame is formed by black resin, this may be embedded inside the window 
part of an upper frame, or a black plastic tape etc. may be stuck. 

[0020] At this time, it was checked experimentally that the fall of contrast and degradation of visibility according the 
reflection factor of the front face which faces the liquid crystal panel of an upper frame to 5% or less, then leakage light 
can be prevented. 

[0021] In addition, this invention controls transparency / un-penetrating by change of the electrical potential difference 
impressed to a liquid crystal layer, and changes from the black display from a white display, or a black display to a white 
display. [ of the illumination light from a back light ] This invention is applicable also to the liquid crystal display with 
which angle of torsion used the Twisted Nematic (TN mold) liquid crystal around 90 degrees, and angle of torsion used 
the super-twisted-nematic (STN mold) liquid crystal of 200 to 260 degrees or the liquid crystal display of the horizontal 
electric-field method which operates by the electric field of a direction parallel to perpendicular orientation type (vertical 
electric-field method) TFT and a substrate side, and the liquid crystal display of other form. 
[0022] 

[Embodiment of the Invention] Hereafter, with reference to an example, it explains to a detail about the gestalt of 
operation of this invention. 

[0023] Drawing 1 is an important section cross section explaining the 1st example of the liquid crystal display by this 
invention, and SUB1 shows the case where a bottom substrate and SUB2 constitute an upper substrate, and POL 
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constitutes displays, such as an upper polarizing plate and a computer by which in a light guide plate and LP a reflector 
and SHD mount a light source lamp and LS, and an extinction processing side and CASE mount [ GLB ] an upper frame 
and BKD. 

[0024] When this liquid crystal display is a TN mold and perpendicular orientation type vertical electric-field method, 
product deltan-d of refractive-index anisotropy deltan of the liquid crystal layer 2 and the eel gap (gap between vertical 
substrates) d is desirable in order for the range of 0.2 to 0.6 micrometers to reconcile a contrast ratio and brightness, and, 
in the case of a STN mold, the range of 0.5 to 1.2 micrometers has the range desirable in a horizontal electric-field 
method of 0.2 to 0.5 micrometers. 

[0025] Here, two glass substrates with which thickness ground the front face by 0.7mm, and formed the transparent 
electrode of ITO (indium tin oxide) by the spatter as vertical substrates 3b and 3a are used. Among these vertical 
substrates 3b and 3a, the dielectric constant anisotropy deltanepsilon is [ the value ] 4.5 in forward, rate of birefringence 
deltan sandwiched the nematic liquid crystal constituent of 0.19 (589nm, 20-degreeC), the eel gap was written as 6 
micrometers, and deltan-d could be 1.41 micrometers. 

[0026] And the polyimide system orientation control film applied to the substrate front face was applied with the spinner, 
it calcinated for 30 minutes by 250-degreeC, rubbing processing was performed, and the pre tilt angle of 3.5 degrees was 
formed. In addition, this pre tilt angle was measured with the rotating crystal method. The direction of rubbing of a 
vertical substrate was set up so that angle of torsion (twist angle) of a liquid crystal molecule might become 240 degrees, 
in order to perform a time-sharing drive. Here, a twist angle is prescribed by the class and amount of an optically active 
substance which are added by the direction of rubbing, and the nematic liquid crystal. 

[0027] Since angle of torsion serves as orientation on which the lighting conditions near the threshold are scattered in 
light, maximum is restricted, 260 degrees is an upper limit, and a minimum is restricted by contrast and 200 degrees is a 
limitation. 

[0028] In this example, since the number of scanning lines aimed at obtaining at least 200 or more liquid crystal displays 
in which monochrome display is possible by sufficient contrast, angle of torsion was made into 240 degrees. Moreover, it 
has arranged each the deltan-d=0.4micrometer phase contrast film which consists of a polycarbonate between bottom 
substrate 3a, upper substrate 3b, and each polarizing plates la and lb one sheet (not shown). 

[0029] In this example, the window part inside and the ulnar margin of the part SHD which faces the liquid crystal panel 
of the upper frame SHD which fixes a liquid crystal panel PNL, i.e., the upper frame concerned, were equipped with the 
extinction processing side BKD. The upper polarizing plate POL stuck on the upper substrate SUB 2 of a liquid crystal 
panel PNL with this was extended to the upper frame SHD bottom. 

[0030] Drawing 2 is a partial diagrammatic view explaining the configuration of the upper frame of the 1st example of 
the liquid crystal display by this invention. 

[0031] This drawing (a) is a partial perspective view showing the rear face of the upper frame SHD, all over drawing, 
forms the chromium metal membrane which attached double hatching, and makes this the extinction processing side 
BKD at the rear face and ulnar margin of the inner circumference edge surrounding a window part WD. 
[0032] This drawing (b) is a fragmentary sectional view showing the cross section cut by the B-B line of (a) with the 
same posture as drawing 1 . Although the extinction processing side BKD was given only to the rear face and ulnar 
margin surrounding a window part WD of an inner circumference edge in this example, the same extinction processing 
side BKD also as the top-face edge shown by the illustration arrow head C may be formed, and the still more nearly same 
extinction processing side BKD as remaining a part or the remaining whole of a part of the upper frame SHD concerned 
may be formed. 

[0033] By having considered as the configuration of this example, the optical leakage from between the viewport of the 
liquid crystal panel at the time of narrow-picture-frame-izing and upper frames is controlled, contrast is high and the 
liquid crystal display excellent in visibility can be obtained. 

[0034] Drawing 3 is the assembly final drawing of the liquid crystal display by this invention, in (A), a right-hand side 
side elevation and (D) show a top side face, and, as for the top view by the side of the screen, and (B), (E) shows a bottom 
side elevation, as for a left side view and (C). 

[0035] As for viewport and MCA, in this drawing, an upper frame and AR of SHD are [ a bottom frame (bottom case) 
and HLD 1-4 ] an installation hole and opening to which in LCT a lamp cable and CT1 expose an interface connector to, 
and, as for WD, a connection connector and LPC 1 and 2 expose a viewing area. Moreover, with the upper polarizing 
plate, POL covers the top face of a liquid crystal panel PNL, and is stuck. 

[0036] This liquid crystal display is incorporated using two kinds of receipt and attachment components, the upper frame 
SHD and the bottom frame ML, and is mounted in the display of information processors, such as a notebook computer 
and a monitor, in the installation holes 1-HLD 4. 
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[0037] The inverter for back lights is built into the crevice among the installation holes HLD1 and HLD3, and power is 
supplied to the cold cathode fluorescent lamp (light source lamp) which constitutes a back light assembly from a 
connection connector LCT and lamp cables LPC1 and LPC2. In addition, in this example, fluorescence tubing is 
incorporated the flesh-side vertical side of the liquid crystal display component PNL. 

[0038] The signal and the required power source from a main frame computer (host) are supplied through the interface 
connector CT 1 located in a rear face. 

[0039] The liquid crystal display of illustration has a large outer-diameter dimension, and although Viewport AR became 
large, its so-called frame field which does not contribute to a display is small. Furthermore, weight is also lightweight- 
ized, and a legible big screen display is obtained, without losing the portability of a portable mold information processor. 
[0040] Drawing 4 is an expansion perspective view explaining the whole liquid crystal display configuration by this 
invention. This drawing explains the concrete structure of the liquid crystal display (module: call MDL) which unified a 
liquid crystal display panel, the circuit board, a back light, and other configuration members. 

[0041] The upper frame which SHD becomes from a metal plate (it is also called a shielding case and a metal frame), WD 
- a display window and INSs 1-3 -- an insulation sheet and PCBs 1-3 - the circuit board (PCB1 — drain side-circuit 
substrate: — the circuit board for a video-signal line drive --) PCB2 a gate side-circuit substrate and PCB3 An interface- 
circuitry substrate, The joiner to which JN 1-3 connects one to circuit board PCB3 comrades electrically, A tape career 
package and PNL TCP1 and TCP2 A liquid crystal display panel, POL a rubber cushion and ELS for an upper polarizing 
plate and GC A protection-from-light spacer, In PRS, a prism sheet and SPS a light guide plate and RFS for a diffusion 
sheet and GLB A reflective sheet, Opening of MCA and BAT are pressure sensitive adhesive doudle coated tapes, the 
bottom frame (bottom case: mold frame) and MO in which MCA was formed by unification shaping accumulate a 
diffusion plate member due to arrangement illustration, and the liquid crystal display module MDL is assembled. In 
addition, illustration of a light source lamp part was omitted. 

[0042] (The liquid crystal display module MDL) has two sorts of receipt and attachment components, the bottom frame 
CA and the upper frame SHD, and carries out receipt immobilization of insulation sheet INSs 1-3, the circuit boards 1- 
PCBs 3, and the liquid crystal display panel PNL, and this liquid crystal display makes the bottom frame MCA which 
contained the back light which consists of light guide plates GLB etc. come to coalesce in the upper frame SHD. 
[0043] The integrated circuit chip for driving each pixel of the liquid crystal display panel PNL is carried in the circuit 
board PCB 1 for a video-signal line drive, and the timing converter (TCON) which processes into the interface-circuitry 
substrate PCB 3 the integrated circuit chip which accepts control signals, such as acceptance of the video signal from an 
external host and a timing signal, and timing, and generates a clock signal is carried. 

[0044] The clock signal generated by the above-mentioned timing converter is supplied to the integrated circuit chip 
carried in the circuit board PCB 1 for a video-signal line drive. 

[0045] The interface-circuitry substrate PCB 3 and the circuit board PCB 1 for a video-signal line drive are multilayer- 
interconnection substrates, and above-mentioned clock signal Rhine CLL is formed as inner layer wiring of the interface- 
circuitry substrate PCB 3 and the circuit board PCB 1 for a video-signal line drive. 

[0046] In addition, the drain side-circuit substrate PCB 1 for driving TFT, the gate side-circuit substrate PCB 2, and the 
interface-circuitry substrate PCB 3 are connected to the liquid crystal display panel PNL with the tape career packages 
TCP1 and TCP2, and it connects by the joiner 1, 2, and JN 3 between each circuit board. 

[0047] Drawing 5 is the external view of the personal computer explaining an example of an information processor which 
mounted the liquid crystal display shown in drawing 4 , the same sign as said each drawing corresponds to the same part, 
and the inverter power source for a fluorescence tubing drive in IV and CPU are host side central processing units. 
[0048] According to the personal computer shown in this drawing, the angle of visibility is large and image display with 
good visibility is obtained by uniform contrast. 

[0049] In addition, this invention is not applied only within the active matrix liquid crystal display of the above- 
mentioned horizontal electric-field method, and can be similarly applied as the liquid crystal orientation control ability 
unnecessary approach and equipment of the orientation film in the liquid crystal display of a vertical electric-field method 
or a passive matrix. 
[0050] 

[Effect of the Invention] According to this invention, as explained above, the optical leakage from between the viewport 
of the liquid crystal panel at the time of narrow-picture-frame-izing and upper frames is controlled, contrast is high and 
the liquid crystal display excellent in visibility can be obtained. 
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PRIOR ART 



[Description of the Prior Art] In the liquid crystal display in which the high definition and color display for a notebook 
computer or computer screens are possible, it has the light source (the so-called back light) which illuminates a liquid 
crystal panel from a tooth back. The side edge method which has arranged the linear lamp on the side face of the 
transparence plate fabricated with the acrylic resin called a light guide plate in the back light, and the direct female mold 
method which has arranged the lamp directly under [ tooth-back ] a liquid crystal panel are learned. 
[0003] Especially in the notebook computer as which thin shape-ization is required, in order to adopt the side edge 
method and to shorten depth also with the liquid crystal display for monitors, a side edge method is used. 
[0004] This kind of liquid crystal display constitutes fundamentally the so-called liquid crystal panel with which at least 
one side pinched the liquid crystal layer between two substrates which consist of transparent glass etc. It is classified into 
the format of impressing an electrical potential difference to the various electrodes for pixel formation formed in the 
substrate of the above-mentioned liquid crystal panel alternatively, and performing lighting and putting out lights of a 
predetermined pixel, and the format of performing lighting and putting out lights of a predetermined pixel by forming the 
active component the various above-mentioned electrodes and for pixel selection, and choosing this active component. 
[0005] The liquid crystal display of the latter format is called a active-matrix mold, and its liquid crystal display is in use 
from the contrast engine performance, the high-speed display engine performance, etc. The so-called vertical electric- 
field method which impresses the electric field for changing the direction of orientation of a liquid crystal layer between 
the electrode formed in one substrate and the electrode formed in the substrate of another side was used for the 
conventional active matrix liquid crystal display. 

[0006] Moreover, the so-called liquid crystal display of the horizontal electric-field method (it is also called an IPS 
method) which makes the direction of the electric field impressed to a liquid crystal layer a direction almost parallel to a 
substrate side was realized in recent years. What uses a ctenidium electrode for one side of two substrates, and obtained 
the very large angle of visibility as a liquid crystal display of this horizontal electric-field method is known (JP,63- 
21907,B, U.S. Pat. No. 4345249 specification). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, as explained above, the optical leakage from between the viewport 
of the liquid crystal panel at the time of narrow -picture-frame-izing and upper frames is controlled, contrast is high and 
the liquid crystal display excellent in visibility can be obtained. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Size has enlarged the liquid crystal display for the computer screens of not 
only a notebook computer but various information processors every year, and the demand of narrow-picture-frame-izing 
is becoming strong. Since spacing of the equipment edge and viewport becomes narrow when a liquid crystal display is 
narrow-picture-frame-ized, it is difficult to fully shade the optical leakage by viewport from a back light. 
[0008] Drawing 6 is an outline sectional view explaining the example of important section structure of the conventional 
liquid crystal display. The liquid crystal panel PNL which pinched liquid crystal between two substrates SUB1 (bottom 
substrate) and SUB2 (upper substrate), and carried out the laminating of the polarizing plate POL (only the upper 
polarizing plate was shown by a diagram) to the vertical side, The back light BL installed in the tooth back of this liquid 
crystal panel is fixed with the upper frame SHD and a bottom frame (not shown), and a liquid crystal module is 
constituted. 

[0009] This liquid crystal module is contained in the case CASE of the notebook computer to mount, a computer screen, 
etc., and let it be displays, such as the computer screen concerned. 

[0010] however— this kind of liquid crystal display - that upper frame - electromagnetism — since it is what is formed 
with a metal plate in order to secure that for controlling radiation, and a mechanical strength, the rate of a light reflex in 
that front face is high, and the **** phenomenon in which the leakage light from the back light in the rim of viewport 
reflects in the inner circumference field of the display window of an upper frame, and the perimeter of viewport becomes 
bright happens. Drawing 7 R> 7 is the enlarged drawing of A part of drawing 6 explaining generating of the optical 
leakage in the conventional liquid crystal display. 

[001 1] A liquid crystal panel PNL serves as the upper substrate SUB 1 from under [ 2 ] SUB, and the upper polarizing 
plate POL is stuck on the top face of an upper substrate. Besides, a polarizing plate POL is in the location which 
withdrew into the method of inside from the edge of the upper substrate SUB 2. Moreover, width of face of the upper 
frame SHD is narrowed for narrow-picture-frame-izing. 

[0012] And the protection-from-light spacer ILS is put between the periphery between the back lights BL and liquid 
crystal panels PNL for preventing the optical leakage from the periphery of a liquid crystal panel PNL. 
[0013] However, as the arrow head showed all over this drawing, it reflects by the side edge of the upper frame SHD, or 
it reflects between a liquid crystal panel and the inside of the upper frame SHD, and outgoing radiation of a part of light 
from the back light which carried out outgoing radiation from the edge of a polarizing plate POL is carried out in the 
direction of the screen. This makes the periphery of viewport bright and the above-mentioned **** phenomenon happens. 

[0014] This **** phenomenon becomes the cause of reducing the contrast of a display image and degrading visibility. 
[0015] The purpose of this invention cancels the trouble of the above-mentioned conventional technique, and is to offer 
the liquid crystal display which has high contrast and good visibility. 
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MEANS 



[Means for Solving the Problem] The liquid crystal panel with which this invention comes to pinch a liquid crystal layer 
between the transparence substrates of the pair which has an electrode for pixel selection at least in one side by which 
opposite arrangement was carried out in order to attain the above-mentioned purpose, The upper polarizing plate arranged 
on both sides of said liquid crystal panel and a bottom polarizing plate, and the driving means for impressing the electrical 
potential difference according to a status signal to said electrode, In the liquid crystal display which it comes to fix by the 
bottom frame the installed back light is connected [ bottom / tooth back / of said liquid crystal panel ] with the upper 
frame which has a display window, and this upper frame While having an extinction processing side into the part of the 
display window of said upper frame which faces said liquid crystal panel at least, it has the description at the point which 
said upper polarizing plate was made to extend to the lower layer of said upper frame, and has arranged it. 
[0017] The protection-from-light effectiveness improves further by the outgoing radiation light of a back light leaking 
from between viewport and upper frames, or reflecting in a metal frame, leaking in the display direction, and coming out 
being prevented, and extending and installing the edge of an upper polarizing plate to the inferior surface of tongue of an 
upper frame by the above-mentioned configuration. 

[0018] It applies or bakes and the extinction processing performed to the part of the display window of the above- 
mentioned upper frame which faces said liquid crystal panel at least can acquire a surface of metal with gloss, such as 
black metal coats, such as chromium, stainless steel, and iron or aluminum, for a black coating. Moreover, the ingredient 
of the upper frame itself may be formed with the black metal plate of chromium and others. 

[0019] Furthermore, a protection-from-light frame is formed by black resin, this may be embedded inside the window 
part of an upper frame, or a black plastic tape etc. may be stuck. 

[0020] At this time, it was checked experimentally that the fall of contrast and degradation of visibility according the 
reflection factor of the front face which faces the liquid crystal panel of an upper frame to 5% or less, then leakage light 
can be prevented. 

[0021] In addition, this invention controls transparency / un-penetrating by change of the electrical potential difference 
impressed to a liquid crystal layer, and changes from the black display from a white display, or a black display to a white 
display. [ of the illumination light from a back light ] This invention is applicable also to the liquid crystal display with 
which angle of torsion used the Twisted Nematic (TN mold) liquid crystal around 90 degrees, and angle of torsion used 
the super-twisted-nematic (STN mold) liquid crystal of 200 to 260 degrees or the liquid crystal display of the horizontal 
electric-field method which operates by the electric field of a direction parallel to perpendicular orientation type (vertical 
electric-field method) TFT and a substrate side, and the liquid crystal display of other form. 
[0022] 

[Embodiment of the Invention] Hereafter, with reference to an example, it explains to a detail about the gestalt of 
operation of this invention. 

[0023] Drawing 1 is an important section cross section explaining the 1st example of the liquid crystal display by this 
invention, and SUB1 shows the case where a bottom substrate and SUB2 constitute an upper substrate, and POL 
constitutes displays, such as an upper polarizing plate and a computer by which in a light guide plate and LP a reflector 
and SHD mount a light source lamp and LS, and an extinction processing side and CASE mount [ GLB ] an upper frame 
andBKD. 

[0024] When this liquid crystal display is a TN mold and perpendicular orientation type vertical electric-field method, 
product deltan-d of refractive-index anisotropy deltan of the liquid crystal layer 2 and the eel gap (gap between vertical 
substrates) d is desirable in order for the range of 0.2 to 0.6 micrometers to reconcile a contrast ratio and brightness, and, 
in the case of a STN mold, the range of 0.5 to 1.2 micrometers has the range desirable in a horizontal electric-field 
method of 0.2 to 0.5 micrometers. 
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[0025] Here, two glass substrates with which thickness ground the front face by 0.7mm, and formed the transparent 
electrode of ITO (indium tin oxide) by the spatter as vertical' substrates 3b and 3a are used. Among these vertical 
substrates 3b and 3a, the dielectric constant anisotropy deltanepsilon is [ the value ] 4.5 in forward, rate of birefringence 
deltan sandwiched the nematic liquid crystal constituent of 0.19 (589nm, 20-degreeC), the eel gap was written as 6 
micrometers, and deltan-d could be 1.41 micrometers. 

[0026] And the polyimide system orientation control film applied to the substrate front face was applied with the spinner, 
it calcinated for 30 minutes by 250-degreeC, rubbing processing was performed, and the pre tilt angle of 3.5 degrees was 
formed. In addition, this pre tilt angle was measured with the rotating crystal method. The direction of rubbing of a 
vertical substrate was set up so that angle of torsion (twist angle) of a liquid crystal molecule might become 240 degrees, 
in order to perform a time-sharing drive. Here, a twist angle is prescribed by the class and amount of an optically active 
substance which are added by the direction of rubbing, and the nematic liquid crystal. 

[0027] Since angle of torsion serves as orientation on which the lighting conditions near the threshold are scattered in 
light, maximum is restricted, 260 degrees is an upper limit, and a minimum is restricted by contrast and 200 degrees is a 
limitation. 

[0028] In this example, since the number of scanning lines aimed at obtaining at least 200 or more liquid crystal displays 
in which monochrome display is possible by sufficient contrast, angle of torsion was made into 240 degrees. Moreover, it 
has arranged each the deltan-d=0.4micrometer phase contrast film which consists of a polycarbonate between bottom 
substrate 3a, upper substrate 3b, and each polarizing plates la and lb one sheet (not shown). 

[0029] In this example, the window part inside and the ulnar margin of the part SHE) which faces the liquid crystal panel 
of the upper frame SHD which fixes a liquid crystal panel PNL, i.e., the upper frame concerned, were equipped with the 
extinction processing side BKD. The upper polarizing plate POL stuck on the upper substrate SUB 2 of a liquid crystal 
panel PNL with this was extended to the upper frame SHD bottom. 

[0030] Drawing 2 is a partial diagrammatic view explaining the configuration of the upper frame of the 1st example of. 
the liquid crystal display by this invention. 

[0031] This drawing (a) is a partial perspective view showing the rear face of the upper frame SHD, all over drawing, 
forms the chromium metal membrane which attached double hatching, and makes this the extinction processing side 
BKD at the rear face and ulnar margin of the inner circumference edge surrounding a window part WD. 
[0032] This drawing (b) is a fragmentary sectional view showing the cross section cut by the B-B line of (a) with the 
same posture as drawing 1 . Although the extinction processing side BKD was given only to the rear face and ulnar 
margin surrounding a window part WD of an inner circumference edge in this example, the same extinction processing 
side BKD also as the top-face edge shown by the illustration arrow head C may be formed, and the still more nearly same 
extinction processing side BKD as remaining a part or the remaining whole of a part of the upper frame SHD concerned 
may be formed. 

[0033] By having considered as the configuration of this example, the optical leakage from between the viewport of the 
liquid crystal panel at the time of narrow-picture-frame-izing and upper frames is controlled, contrast is high and the 
liquid crystal display excellent in visibility can be obtained. 

[0034] Drawing 3 is the assembly final drawing of the liquid crystal display by this invention, in (A), a right-hand side 
side elevation and (D) show a top side face, and, as for the top view by the side of the screen, and (B), (E) shows a bottom 
side elevation, as for a left side view and (C). 

[0035] As for viewport and MCA, in this drawing, an upper frame and AR of SHD are [ a bottom frame (bottom case) 
and HLD 1-4 ] an installation hole and opening to which in LCT a lamp cable and CT1 expose an interface connector to, 
and, as for WD, a connection connector and LPC 1 and 2 expose a viewing area. Moreover, with the upper polarizing 
plate, POL covers the top face of a liquid crystal panel PNL, and is stuck. 

[0036] This liquid crystal display is incorporated using two kinds of receipt and attachment components, the upper frame 
SHD and the bottom frame ML, and is mounted in the display of information processors, such as a notebook computer 
and a monitor, in the installation holes 1-HLD 4. 

[0037] The inverter for back lights is built into the crevice among the installation holes HLD1 and HLD3, and power is 
supplied to the cold cathode fluorescent lamp (light source lamp) which constitutes a back light assembly from a 
connection connector LCT and lamp cables LPC1 and LPC2. In addition, in this example, fluorescence tubing is 
incorporated the flesh-side vertical side of the liquid crystal display component PNL. 

[0038] The signal and the required power source from a main frame computer (host) are supplied through the interface 
connector CT 1 located in a rear face. 

[0039] The liquid crystal display of illustration has a large outer-diameter dimension, and although Viewport AR became 
large, its so-called frame field which does not contribute to a display is small. Furthermore, weight is also lightweight- 
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ized, and a legible big screen display is obtained, without losing the portability of a portable mold information processor. 
[0040] Drawing 4 is an expansion perspective view explaining the whole liquid crystal display configuration by this 
invention. This drawing explains the concrete structure of the liquid crystal display (module: call MDL) which unified a 
liquid crystal display panel, the circuit board, a back light, and other configuration members. 

[0041] The upper frame which SHD becomes from a metal plate (it is also called a shielding case and a metal frame), WD 
- a display window and INSs 1-3 — an insulation sheet and PCBs 1-3 — the circuit board (PCB1 — drain side-circuit 
substrate: - the circuit board for a video-signal line drive --) PCB2 a gate side-circuit substrate and PCB3 An interface- 
circuitry substrate, The joiner to which JN 1-3 connects one to circuit board PCB3 comrades electrically, A tape career 
package and PNL TCP1 and TCP2 A liquid crystal display panel, POL a rubber cushion and ILS for an upper polarizing 
plate and GC A protection-from-light spacer, In PRS, a prism sheet and SPS a light guide plate and RFS for a diffusion 
sheet and GLB A reflective sheet, Opening of MCA and BAT are pressure sensitive adhesive doudle coated tapes, the 
bottom frame (bottom case: mold frame) and MO in which MCA was formed by unification shaping accumulate a 
diffusion plate member due to arrangement illustration, and the liquid crystal display module MDL is assembled. In 
addition, illustration of a light source lamp part was omitted. 

[0042] (The liquid crystal display module MDL) has two sorts of receipt and attachment components, the bottom frame 
CA and the upper frame SHD, and carries out receipt immobilization of insulation sheet INSs 1-3, the circuit boards 1- 
PCBs 3, and the liquid crystal display panel PNL, and this liquid crystal display makes the bottom frame MCA which 
contained the back light which consists of light guide plates GLB etc. come to coalesce in the upper frame SHD. 
[0043] The integrated circuit chip for driving each pixel of the liquid crystal display panel PNL is carried in the circuit 
board PCB 1 for a video-signal line drive, and the timing converter (TCON) which processes into the interface-circuitry 
substrate PCB 3 the integrated circuit chip which accepts control signals, such as acceptance of the video signal from an 
external host and a timing signal, and timing, and generates a clock signal is carried. 

[0044] The clock signal generated by the above-mentioned timing converter is supplied to the integrated circuit chip 
carried in the circuit board PCB 1 for a video-signal line drive. 

[0045] The interface-circuitry substrate PCB 3 and the circuit board PCB 1 for a video-signal line drive are multilayer- 
interconnection substrates, and above-mentioned clock signal Rhine CLL is formed as inner layer wiring of the interface- 
circuitry substrate PCB 3 and the circuit board PCB 1 for a video-signal line drive. 

[0046] In addition, the drain side-circuit substrate PCB 1 for driving TFT, the gate side-circuit substrate PCB 2, and the 
interface-circuitry substrate PCB 3 are connected to the liquid crystal display panel PNL with the tape career packages 
TCP1 and TCP2, and it connects by the joiner 1, 2, and JN 3 between each circuit board. 

[0047] Drawing 5 is the external view of the personal computer explaining an example of an information processor which 
mounted the liquid crystal display shown in drawing 4 , the same sign as said each drawing corresponds to the same part, 
and the inverter power source for a fluorescence tubing drive in IV and CPU are host side central processing units. 
[0048] According to the personal computer shown in this drawing, the angle of visibility is large and image display with 
good visibility is obtained by uniform contrast. 

[0049] In addition, this invention is not applied only within the active matrix liquid crystal display of the above- 
mentioned horizontal electric-field method, and can be similarly applied as the liquid crystal orientation control ability 
unnecessary approach and equipment of the orientation film in the liquid crystal display of a vertical electric-field method 
or a passive matrix. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is an important section cross section explaining the 1st example of the liquid crystal display by this 
invention. 

[Drawing 2] It is a partial diagrammatic view explaining the configuration of the upper frame of the 1st example of the 
liquid crystal display by this invention. 

[Drawing 31 It is the assembly final drawing of the liquid crystal display by this invention. 

[Drawing 41 It is an expansion perspective view explaining the whole liquid crystal display configuration by this 

invention. 

[Drawing 51 It is the external view of the personal computer explaining an example of an information processor which 
mounted the liquid crystal display shown in drawing 4 . 

[Drawing 61 It is an outline sectional view explaining the example of important section structure of the conventional 
liquid crystal display. 

[Drawing 71 It is the enlarged drawing of A part of drawing 6 explaining generating of the optical leakage in the 

conventional liquid crystal display. 

[Description of Notations] 

SUB 1 Bottom substrate 

SUB2 Top substrate 

POL Top polarizing plate 

GLB Light guide plate 

LP Light source lamp 

LS Reflector 

SHD Top frame 

BKD Extinction processing side 

CASE Case which constitutes displays, such as a computer to mount. 
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